
UNITED STATES SIGNAL SERVICE 

MONTHLY WEATHER REVIEW. 

Tho distribution of mean atmospheric pressure for January, 
188‘3, as determined, from observations ta,ken daily a t  8 a. m. 

8 p. m. (75tll meridian time), is shown on chart ii by 
isobars. On July 1, 1888, the tri-daily observations of the 

VOL. XVII. WASHINGTON CITY, JANUARY, 1889. No. 1. 

daily a t  the hours named. A protracted series o f  honrly 
observations has shown thet the difference is almost inappre- 
ciable between the mew pressure obtained from two obsor- 
vatioris taken at these hours and t.iiat determined Srom tri- 

1NTRODUCTION. 

This REVIEW treats generally the meteorological coirdi tions 
of t h ? n i t e d  States and Canada for January, 1889, and is 
based upon reports of regular and voluntary observers of both 
countries. 

On chart i the paths of the centres of uine are= of low 
pressure are shown j the average number traced for January 
during the last fifteen years being 12.9. 

The areas of high and low pressure and north Atlantic storms 
are discussed under their respective headings. The severest 
storms of the month occurred on the 9tb, attending the passage 
of low area iii. Descriptions of‘ the more destructive storms 
reported on that date, together with chart? (vi and vii) exhib- 
ititlg isobars, isotherms, aud wiud-directions over the United 
States and Canada at  8 a. m. aud 8 p. m., 76th meridian time, 
are published in tliis issue of the REVIEW. Chart i also shows 
the approximate paths of the centres of eight depressions 
traced over the north Atlantic Ocean snd the limits of’ fog- 
belts west of the fortieth meridian. The average number of 
depressions traced over the uorth Atlautic for January during 
the last six gears is 10. No ocean ice was reported during the 
month. 

CtIart ii exhibits tho distribution of mean atmospheric press- 
ure and temperature for the month. The mean teniperaturo 
was below the normal in tlle Rocky Moutitaiii districts, at sta- 
tions in souther11 and western Texas, and over emtern arid south- 
ern Florida ; the greatest deficiencies being shown in tlic middlo 
plateau region, whore they exceeded loo. I n  all other districts 
the mean temperature was above the normal, t h e  departures 
being most marked in the north-central Part Of the country, 
where they mere more than loo. At Several Stations in the 
northern districts the maximum temperature W a s  highor than 
for any previous January during the periods Of observation. 

The distribution of precipitation for January 1880, is shown 
on chart iii, and the normal precipitation for elghteeu years is 
exhibited on chart iv. 

The precipitation was deficient on the north Pacific coast, 
in the northern portions of the plateau districts and 0 ~ 4 , -  
ern Rocky Mountain slope, over an area oxtending from Lou- 
isiana, Miseissippi, and northeru Alabama ? the upper Ohio 
valley and Lake region within a small area in the lower Mis- 
souri vaIIey, and in portions of New England and the Maritime 
Provinces; elsewhere the preoipitation was in excess QS the 
a-qerage for the month. The current and normal preqipitation 
at  the various stations and in the several districts is treated 
in  detaiI under the heading of “Prucipitation.” In the table 

of excessive precipitation will be found a record of excessive 
nontll\y, daily, and hourly rainfalls for January, 1869. Under 
this heading there also appears 8 table giving the aggregate 
number of excessive moutlily: daily, aud hourly rainfalls for 
the several states and territories, as sboali by the monthly and 
supplementary tables of excessive pre~i~,itatian~ub\ished in the 
MONTBLY WEATHER XEVIEW during 1888. 

Chart v exhibits the depth of snow on the ground a t  the 
close of‘tho month, and its discussroll appears under the head- 
ing of (( Precipitation.” This chart also shows the limits of 
freezing weather during January, 1889. 

Two additioiial charts, based upon data contained in the an 
nual summaries of regular and. Voluntary obs0rvers of the 
Signal Service for 1888, are pubIished with this issue of the 
REVIEW. Chart viii exhibits aunual mean isotherms, and de- 
partures from the normal temperatures, and chart ix shows 
the annual distribution of precipitation over the United States 
nnd Canada. These charts and d a h  &re discussed under the 
heading of kLAnuud Summar3 for 1888.” 

Comnienciiig with July, 1588, tho meteorological means for 
the regular stations of the Sgual  Service have been determined 
from observ%tions taken twice daily at 8 a. m. and 8 p. m. (75th 
meridian time). These hours of observation have been perma- 
uently adopted to supersede the former system of’ tri-daily ob- 
servations taken at  eight-hous intfirvals. Tlic monthly mean 
temperature SOT Signal Service stations represents the means of 
the maximum and minimum temperatures. 

In the prepartriition of this REVIEW the folloming data, 
received to February 20,1889, have beeu used: the regular 
semi-daily weather-charts, contaiuing data of simultaneous 
observations taken at 133 Signal Servico stations and 26 
Canadian stations, as telegraphed to this ofice; 175 monthly 
journals and 177 monthly mems  from the former and 26 
monthly means from the latter; 644 monthly registers from 
roluntrtrg observers ; 107 monthly ragisters from United States 
Army post surgeons ; marine records ; international simulta- 
neous observations j marine reports through the co-operntion 
of the Hydrographic Office, Uuited States Navy, and the “New 
York Horald Wentber Service;” monthly weather reports from 
the local weather services of Alabama, Arkansas, Colorado, 
Illinois, Indiana, Iowa, Kansas, Kentucky, Louisiana, Michi- 
gan, Minnesota, Mississippi, Missouri, Nebvasks, Nevada, New 
EngIand,New Jersey, Xew York ,North Carolinit, Ohio, Oregon, 
Pennsylvania, South Carolina, Teunessee, and Texm, and the 
Central Qwific ltailway CompauY ; trustworthy newspaper 
extracts, and special reports. 
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The mean pressure for January, 1889, was highest over the 
middle and northern plateau regions of the Rocky Mountains. 
where i t  rose above 30.26, the highest reading, 30.31, being 
noted a t  Fort Du Chesne, Utah. From this regiou there was 
a marked decrease in mean pressure westward to the Paci5c 
coast, where i t  fell below 30.10, and a very gradual decrease 
eastward to the Canadian Maritime Provinces, where the 
values were below 29.96, the lowest reading reported, 29.94, 
being noted at  Sydney, C. B. I. Along the extreme southern 
border of the United States the mean pressure fell below 30.10, 
except in the lower Rio Grande Valley, near Rio Grande City. 
Tex., where a reading of 30.16 was rcported. 

A comparison of the January, 1889, pressure chart with that 
of the preceding month, shows that along a line traced irregu. 
larly from the south New England c o a t  northwestward t a  
Lake Superior, thence southwestward to the middle-eastern 
slope of the Rocky Mountains, and from that region west- 
southwest to the Pacific coast in about latitude N. 3 5 O ,  the 
mean pressure was the same. To the northward of this liue 
there was an increase in pressure, which was most marked on 
the north Pacific coast, and in the Canadian Maritime Prov- 
inces, where the mean readings were more than .lo higher 
thau in the preceding month. To the southward of the line 
referred to there was a decrease iu pressure, the deficiencies 
being greatest within an area extending from Kentucky south- 
southwestward to southern Alabama, where they exceeded .lo. 

Compared with the normal pressure for January, the mean 
barometer readings were above the normal on the Paci5c coast 
north of the forty-third parallel and theoce east and southeast 
over the Rocky Mountain regions to about the one hundredth 
meridian, t h e  greatest departures above the noriual being 
noted in western Montana and the upper valley of the Colurn- 
bia River, where they exceeded .lo. In all other sections of 
the country the mean pressure was below t h e  normal, the de- 
ficiencies being most marked at stations in Ontario, Canada, 
along tho Atlantic coast between the thirtieth and thirty- 
ninth parallels, and over portions of Alabama, Mississippi, 
and Louisiana, where they were more than .lo. 

BAROMETRIC RANGES. 
The monthly barometric ranges a t  the several Signal Service 

stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, wi th  increasing longitade. In January, 
1889, the ranges were greatest over nortlieasteru Michigan, 
where they exceeded 1.70. From this  locality they decreased 
eastward to New England, where they were more than 1.50, and 
westward to Montana, where they were less than .SO. From 
Montana the ranges increased to the northwestern part of 
Washington Territory, where they amounted to more than 
1.10. Along t h e  Atlantic coast the extreme ranges raried from 
.38 at  Key West, Fla., to 1.57 at Eastport, Me. ; between the 
eighty-second and ninety-second meridians, .57 at  Cedar Keys, 
Fla., to 1.74 a t  Alpena, Mich.; between the Mississippi Biver 
and Rocky Mountaim, .73 tat Brownsrille, Tex., to 1.40 at 
Saint Paul, Minn. ; in the plateau and Rocky Mountain regions, 
.67 at  Fort Grant, Ariz., to .95 at Salt Lake City, Utah; ou 
the Pacific coast, .67 at  Eureka, Oal., and .74 at Ban Diego, 
Cal., to 1.11 a t  Port Angeles, Wash. 

Six areas of high pressure were observed during the month 
of January, 1889, three of which remained west of the Rocky 
Mountain8 over t h e  plateau region, where they continued almost 
stationary from four to eight days, and afterwards disappeared 
by a gradual decrease of pressure and an apparent flow of cold 
air to the southern portionR of the coutineut, resulting in the 
formation of areas of high pressure which moved to the At- 
lantic. Two areas of high pressure appeared over British 
America north of Montana and passed eastward over the Lake 
regioll, and thenceover New England and the middle Atlantic 

AREAS OF HIGH PRESSURE. 

states. The general direction of movement of these areas was 
to the south of east until reaching the coast line, after which 
they inclined to the north of east. Areas of high pressure 
which formed over Texas and northern Mexico, although not 
directly traceable to the high area over the Rocky Mountain 
region, formed immediately after the Rocky Mountain area 
had reached its maximum pressure. These areas moved north- 
eastward from Texas to Nova Scotia, following t h e  general 
direction of the coast line. 0110 of the marked features of the 
month was the small number of areas of high pressure which 
passed over the country east of the Rocky Mountains and t h e  
prevalence of high areas over the northern plateau regioti 
which remained statiouary during long periods, these two con- 
ditions resulting in abnormally high temperatures over the 
Northern States. 

The following table exhibits, in R concise manner, some of 
the more proruineut characteristics of the high areas : __ -- 

I i l  

nighest proasure: I First Lnst I 
! observed. 1 observed. I I j 

I 
: Inchw. 
1 30.94 I ........ *a7 46 \ 115 42 

11 

...... .......... ....... 

.... ...... ...... ... .......................... 5.9 17.6 30.73 

$During 
the first for ty4  lit hours this nron moved Rt nll nvor e rnte Of 22.9  fniles per hour. 
sfter the 19th itand no decided movement. 4 IJurlnq%e first twcn y four hours thi; 
srcn inoved nt nnnverage rnteof 20.8 miles por hour, ntter which it  remained prnctically 
stationary. 

L)r*?embrr, 1888. t Also at severnl Other 8tatiOilS in Now England. 

I.-The month opened with an area of high pressure cover- 
ing the Rocky Mountains and plateau regions, where similar 
conditions existed during the last days of the previous month 
and which continued until the 8th of Jauuary without any de- 
cided change in the 1)osition of the area o f  high pressure. It 
did not develop suflicieut energy to move eastward of the 
Rocky Mountains, aud  a gradual decrease of pressure was ob- 
served in these regions from the 31st of the previous month, 
when the inaximiim pressure was observed, until it finally 
disappeared. 

11.-Number ii formed over the lower Rio Grande valley on 
the 9th, to the southwest of an area of low pressure of marked 
energy which was then central in the lipper lake region. This 
area of high pressnre moved over the  Gulf States and thence 
northeastward along the coast. It was apparently reinforced 
by the cold air from the Missouri Valley, and by morning of 
the 13th it exteuded over the eastern portion of the United 
States, being central in New England, where t h e  maximum 
pressure attending this area was observed. After the 13th 
this area apparently formed a part of high area number iii 
which mas at  that time central north of Dakota and extended 
eastward to the Saint Lawrence Valley. 

111.-Number iii appeared in British Northwest Territory 
on the afternoon of the l l t h ,  when areas of low pressure ex- 
isted over the central Rocky Mountain region and off the 
north Paoidc coast.. It inoved slowly eastward and Aouth- 
ward, apparently forcing the areas of low pressure to the west. 
ward over the southern plateau region and southern Califor- 
nia, causing general snows in the region between the Missis- 
sippi Valley and plateau region, and heavy rains in Texas. 
Aftor reaching the region of Lake Superior on the 14th, when 
it covered three-fourths of the country to the east of the Rocky 
Mountains, i t  was apparently drawn to t h e  southward, and 
on the 16th it mas central over the middle Atlantic states, the 
weather maps for that day showiiig a gradual easterly movo- 
ment of the area of liigli pressure and also of the low area 
wliicli had forined over Lower California and Arizona. After 
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reaching the middle Atlantic mast tlie pressure increased 
rapidly at stations in N0l.a Scotitb, which indicated the north- 
easterly movement of this area Over tlie ocean. A decrease 
of pressure WM obserred at  the centre of this area as it moved 

. from the .centre of the continent southeastward toward the 
coast, while iu  the preceding area there was an increase Of 
pressure during the movement toward the same point from 
the southwest. 

Iq.-This area of high pressure was at  no time central 
within the region of obser\Tation. I t  followed quickly i n  rear 
of an area of low pressure which passed mitb considorable 
ellersy Over Lake Buperior on the lGth, and was first observed 
north of Minnesota in Jgauitoba on the  afternoon of the 17th. 
I t  lqoved eastward over tile Iower Saint Lawrence valley, 
causlug :I cold wave in New England and New Pork, on t he  

After reaching the Saint Lawrence Valley it 
imsed eastward over the Maritiine Provinces, the prossure 
docreasing rapidly at the centre, in advauce of' tho storm which 
\vas then in the Lake region. 

V.-OR tbe 18th this area of high pressure mas apparently 
central west of central California. I t  first moved iiortliward 
along the  coast to Oregon and therice southoilstward over 
Nevada to central Utah on the 20th, when i t  corered the 
greater portions of Nevada, Utah, New Mexico, and Colorado. 
I t  remained almost stationary during the mcceeding twenty- 
four hours, contracting, Ilowever, and apparently supplying 
the cold air which formed high area number ra  in t h e  lower 
Rio Qrande valley on the morning of the 21st. After the for- 
mation of the last-named area the principal area moved north- 
westward, covering eastern Oregon and northern Nevada on 
the 22d, 23d, and 24th, the prossure increasing during the 
northwesterly movement, after which i t  disappeared as a dis. 
tinct area arid formed a part; of high area mlnber vi which 
WPeared far to the north of Montana on the 26tb. 

Va.-Nnmber va apparently formed in tho 1OwerRio Qrande 
valley on t he  21st when killing frosts occurred in that region. 
It extended rapidly northeastward over the Southern and 
Middle States during the 2 2 4  and on the morning of the 23d 
covered the greater portioii of the  United States east of the 
Mississippi River, the 1)ressiIre increasing during tlie easterly 
lnovement, reaching its niaxinlnm while central off the middle 
Atlantic coast. Reports from the Maritime Provinces indicate 
that this area contiuue<i its northeasterly rnovernent after 
leaving the coast liue, but the prossure a t  the centre proba- 
bly diminished after the area left the coast of the United 
States. 

. 19th and 20th. 

VI.--Number vi appeared far to the north of Montana 01 
tile 26th. It passed directly south to th? central plateai 
region, a portiou of the area apparently m o y g  over the uppe 
Missouri valley on the 2&h, after which I t  united with thr 
Principal area which was central over Idaho on the 27th, when 
it remained almost stationarj IES a me11 marked area of higl 
pressure, covering the Rocky Mountain and plateau regions 
mtil  the closo of'the month. 

AREAS OF LOW PRESSURE. 
Nine areas of low pressure were observed during tho montl 

of January, and those attended by storms Over the Unite( 
States east of' the Rocky Mountains originated in low latitude 
between Florida and sonfhern Onlifornia. Areas of low pres8 
ure baviug their origin in  tile Gulf' of Mexico moved north 
easterly, while those originating farther to the westward in 
dined more to the eastwarct, TWO areas of low pressure mer1 
observed on the north Pacific coast, both of' which disappearec 
either on tlie immediate coast or before crossing the Rock: 
Nouutaios. Two areas of low pressure developed in Britisl 
America north of Dakota or Montana, one Of which pasm 
oeer the upper lake region, attended by general Snows through 
out the adjoiuing states, \vhiIe the other passed to the nortl 
Of the Lake region, cilusing but slight changes in the weatbe 
conditions within the United States. 

The following table exhibits the principal facts regardini 
these low areas : 

........ 3 :  2 
1 ....... 5 . 53 
I1 ...... 7 . 33 v ...... IO 50 
7 ....... I1 47 
'I...... 1 3 ,  31 
rII ..... 191 34 
UIn.... 1 9 ,  25 mi.. .. 2 6 :  30 
W I a  ... 16 1 34 x.. ..... 29 1 52 

Loweat pressure. I Lnst I I 5 First I obrrorvod. observe'd. 
a 

g h  

E - 0 s  
a" ; a "  I 8  

- z  
Station. r v  

........ 29.14 ....... 29.48 
d.81 

-- 
0 0  Day6 MtlsS. 
90 45 

1x5 50 
IO1 52 
124 42 
130 45 
1x9 51 
104 50 
98 42 
92 46 
79 46 

io0 46 

........... 
19.54 
19.32 

........... 
h1enns.l.. . .I.. ... .I.. ... .I.. .... I.. .... 

I.-The month opened with generally fair weather wbich 
:ontinued until ths 3d, mben thls storm was observed in the 
3nlf soutb of New Orleans. On the morning of the 4th it was 
vel1 defiued and ceutral east of X0w Orleniis, attended by gen- 
!ral reius throughout the Gulf States. It passod over the 
;outh Atlantic states to the middle Atlantic coast, where i t  
vas contra1 on the morning of tbetith, the pressure decreasing 
napidly during the northeasterly movement. Dangerous gales 
)ccurred on the New Eugland and. middle Atlantic coasts for 
vhich warning signals had been displayed, the wind reaohing 
I maximum veIocity of seventy miles per hour a t  Block Island, 
R. I., and forty-four miles per hour a t  Boston, Mass., on the 
ith. These gales continued with less force during the 7tb, 
wcept at Eastport where a maxlmum velocity of forty-eight 
niles per hour occurred during that drty. This storm appar- 
mtlg attained its maximum energy when its centre was near 
Farmouth, N. S., on the 7th, after which the pressure increused 
tt the centre and the barometric gradient became less aa the 
storm passed to the northeast of the Maritime Provinces. 

feeble depression to the north 
,f Montana on the 5th, and during the two succeeding days i t  
nored omtward to north of Lake superior, attended by snows 
tt northern stations. After reachlng Lake Superior it could 
10 longer be traced as a separate area, owing, probably, to the 
.apid advance of a storm from the southwest which covered 
,he ceutral vallep on the 8th.  

111.-Number ii i  was tlie most .remarkable storm of the 
nouth owing to the great energ9 !t dovoloped mbile pmsing 
iver the central and northern prtlons of the ~ n i t e d  States; 
and the violent local storms which occurred in its southeast 
quadrant, while the centre was passing from the Mississippi 
Valley toward Lake Huron, resulted in great loss of lifo and 
property. I t  was first obsorved tt8 a slight disturbance cen- 
tral in Texas on the afternoon of the  7th, and by the nft,ernoon 
of the 8th i t  covered tlie centrd valleys, beiug central near 
Cairo, Ill., its general form being that of' an ellipse with its 
longer axis pointing directly northward. On account of the 
uuusual violence of the numerous local storms which attended 
this disturbance, the Signal Service westher maps of the 8 a. m. 
and 8 p. m. telegraphic reports of the 9th are published with 
this REVIEW, the charts exhibitpg lines of equal barometric 
pressure, isothermal lines, direction of wind, and the track of 
the general storm for khe hours named, from which may be de- 
termined the approximnte positlon of the storm-centre a t  the 
hours when thesevere local storms occurred. During the 9th, 
when t h i s  storm was most destructive in tbe middle Atlantic 
states and Lake region, its centre w 8  pnssing almost directly 
northward from southwest Michigan to the northern portion of 
Lake Huron. After learing tlie Lake region its coursechanged 
and inclined more to the oastwnrd, disappearing to the north- 
east of' the Gulf of Saint Lnwronce.oik the afternoon of the 11th. 
The following special re~orts roeewed from 8ignal Servioe and 
voluntary observers and from other eources are of iiiterest: 

II.-Number ii appeared as 

Toledo, Ohio, 9th: at 11 8. m. the wind blew from the southwest at the rate 
of thirty-six miles per hour; it iucreesed iu force until 11.86 a. m., and from 
that time unt i l  7.30 . m. blew at the rate of forty-ei h t  miles per hour, the 
maximm velocity geing fifty-five miles per hour; aier 7.80 p. m. the wind 
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decreased in force. The water in Maumec 
River was lower on this day than ever before known, the river bed from thc 
the Ohio Central dock to Pennsylvania bridge being entirely dry during thc 
storm. 

ust of wind from the southwest set in a 
12.30 p. m., increased in force unt5 12.44 to 12.46 p. m., Then a velocity o 
forty miles per hour was registered, and ended at 1.36 . m. During thc 
heipht of the y l e  the wind-vane oscillated violently, a n a  several times de 
acnbed a com ete circle. The storm was apparently a violent gale, havinl 
none of the cfaracteristics of a tornado. An unfinished structure of sevei 
stories was completely demolished, carrying with it in its fall ortions o 
other buildin , Forty-nine persons were injured and fifteen killed: An un 
finished bUil&g in another ortion of the city was also wrecked and one mat 
killed. About twelve builflings in Allegheny City and Pittsburgh were un 
roofed or otherwise damaged; estimated loss from the storm, $16G,OOO. 

Harrisburg, Pa., 9th: light and heavy rain fell nt intervals, with l i  ht south t( 
east winds up to 4.13 m., at which time the wind changed susdenly an( 
blew from the west with reat violence. The severest part of the storn 
occurred at 4.18 p. m., at &ch time the anemometer cups, with attachment 
were carried awa by the wind, hence the maximum velocity of the wind c a y  
only be estimate4 nnd must have reached fully one hundred miles for two 01 
three minutes. Much damage was done to property, shade trees, telegrapl 
and tele hone wires, and the streeta were strewn with roofs, awnings, an( 
debris OF various kinds. The storm, which came from due west, struck tlic 
Susquehanna River, swee ing the water up in a wave thirty feet high. A t  thn 
time the barometer was oiserved very closcly and was actually seen to take L 
sudden upward jump of 0.2 of an inch: the wind continued high into the nigh 
and the rain ceased a t  G.40 p. m. The storm was preceded by high tempera 
ture and a distinct roar like distant thunder. 

Reading, Pa., 9th: a cyclone visited the northern part of this city this even 
in about 6.40 o’clock, and ita track was marked by a series of terrible disasteri 
sefdom equalled in the history of such visitations. The c clone lasted but L 
moment; it swept across the city from west to east, unroo&y factories, mills 
and houses, uprooting trees, and overturning nearly everything in its course 
The large paint shops of the Philadelphia and Feading railroad were demo1 
ished, and in a moment the combustible materials contained therein wcre E 
ma98 of flames. A few squares from there it struck the Reading Silk Nill, a 
lar e, new five-story building in which some 300 girls and boys were working, 
an$ crushed the huge building like an egg-shell before a single person coulc 
escape. The building was leveled to the foundations and all the people wen1 
down in the midst of a great heap of benms, bricks, nnd twisted machinery. 
The path of the cyclone was from 60 to 100 feet wide, and it wns fortunate 
that it passed through a portion of the city that was not entirely built up, else 
the loss would have been well-nigh incalculable. As it is, its ath is strewn 
with wreckage. The Mount Penn Stovc Works were unroofeland consider. 
able dams e done to the building. The cyclone struck thc large nut and boll 
works of 5. H. Sternber & Son with great force, carrying away the im. 
mense roof of . the main gbuilding. On North Ninth street it cut a clean 
swnth through a row of new houses, unroofing nine of them. The storm’s 
actions were most peculiar. I n  many cases tbe damage done was such as 
would be accomplished by nn ordinary high wind, but in others it seemed tc  
crush from above. Witnesses 
of its demolishment say that the building went down all in a heap ns if a 
huge weight had dro ped upon and smashed it. A curious circumstance is 
that the high stack of! the mill, which was at  one corner, is still standing, and 
is not even shattered.-The (Philadelphia) Press, January 10th. 

“ The (Philadelphia) Times ” of the 11th gives the number of persons 
killed by the Reading storm as forty. 

Philadelphia, Pa., 9th: a t  8.30 a. ni. the wind changed to southenst and the 
rain was renewed, lastin until 1.46 m. A few minutes before 10 a. m. 
there was a sudden fall of0.1 inch in g e  barometer within five or ten minutes. 
The barometer reached its lowest oint, 29.16 (actual), nt6.16 p. m., when it 
began to rise rapidly; the wind a t t i i s  hour veered to the northwest, and at 6.40 
p..m. the tcm erature fell almost instantly 13°-from ita maximum to nearly its 
minimum. i t  this time the storm assed the eastern edge of Camden, N. J., 
and caused damage over an area ofyess than five blocks, amounting to $6,000. 
The whirlwind came from a southwesterly direction and moved to the north- 
east; eight houses were unroofed and numerous fences demolished. The 
storm took a course acroes some vacant lots, where the force of the wind wn,q 
well illustrated, a lar e section of an ice-house roof having been carried 
east acroes the railroaf and thrown against a row of brick houses. The whole 
front of one buildin wns crushed in and that of another was badly damaged. 
There was no loss of9ife. During the pnssage ofthc tornado rain fell in torrents. 

East Brady, Clarion Co., Pa., 10th : a terrific hail storm passed over this 
The etorm was the most violent here in years.- 

leader, January 10, 1889, Pittshrgh, Pa. 
Buffalo, N.Y. : the storm which began diirinl; the forenoon of the 9th continued 

throughout that and the following day; the high wind caused the heavy falling 
snow to drift badly and the debris of outhouses, skylights, parts of roofs 
fences, etc. were strewn over the streets, detaining the street cnrs severai 
hours. The actual velocity of the wind wns seventy-eight miles per hour a t  
7.26 a. m., 10 th  and the avera e hoitrly velocity for fort eight hours was 49.1 
miles. l’he lake which waa free from ice rose 7.8 &kt above high water 
mark, flooding the Island during night of %loth and rendering i t s  entire 
population, about twenty families, homeless. The New York .Central Rail- 
road track near Porter avenue was completely washed out as well og the 

No serious damage occurred. 

Pittsburgh, Pa., 9th: a violent 

This was notcrbly the case nt the silk mill. 

lace at 2 o’clock yesterday. 

“Belt line ” route. The gale was the severest experienced since the estab- 
lishment of the Signal Service station in 1870. 

Humphrey, Cattaraugus Co., N. Y., %loth: at  4 . 3 0 ~ .  m. the wind chan6ed 
from southeast to southwest and begnn to blow a gale which increased during 
night and continucd until 9 a. m., loth, unroofing buildings; numerous oil- 
derricks were blown down twenty miles south of this place. 

Mr. William A. Eddy of New York City, makes the following re ort relu- 
tive to the storm’which visited Brooklyn, N. Y. on the 9th: “#rooklyn, 
N. Y., Jnnuary 9, 1889, 7.40 . m. (seventy-fifth meridian time); course of 
storm from southwest to nortfeast, but along a decidedly northerly course; 
width of ath five hundred to six hundred feet; length of path, two miles at  
lenst; veLcity of storm, fifty to sixty miles an hour; shortest time in passing 
a given point, ten seconds; form of cloud not secn, owing to darkness; direc- 
tion of whirl in cloud, right to left, or ngninst the motion of the hands of u 
wntch; temperature preceding storm, not nscertnined; tern eraturc following 
storm, not noticeably cooler; direction of destructive win&, from the south- 
west; rain just before ; no hnil; characteristics of formation of cloud not ob- 
served, owing to darkness; no electricity in cloud and no thunder. It first 
struck a new building in South Brooklyn, facing the open mnter in Gownnus 
Bay, and ita ronritig was heard ten or fifteen minutes in advance of its nrrivnl. 
After striking the building it remained ncnr enough to the ground to lift hcre 
and there a roof, or to blow down fences, and created strong earth currents 
that caiised somc trifling damci e. The funnel did not approach ver near the 

when it lifted the gasometer nearest the southwest appronch of the tornado 
track. The iron pillars, not less than two feet in diameter and pcrhaps forty 
feet high, were thrown principally in n northerly direction, one or two of those 
nearest the tornado track being thrown rk a wester1 direction, thus showing 
clearly enough the whirl of a tornado. I h e  funnel t i en  bounded into the air 
and exerted severe local currents here nnd there near the ground, in some 
cnscs the ground currents bein ytrong enough to break large plate-glnss win- 
dows. I t  was thought at first tfAt this breakage of largc windows was due to 
the ex losion of thc nsometers, but an examination in other directions nside 
from t i e  tornado trac% revenled that no windows at  like distnnces were broken. 
A number of roofs, chimneys, and bits of upper brick work wcre torn off, now 
and then, as the funnel here and there dipped a little lower. This variation 
of lighter destruction, pncipal ly  In the upper parts of buildings, continued 
for nearly two miles. Yhen the tornado came within nbout one-fourth of a 
mile from the Navy-Yard it began to descend toward the earth, taking off not 
only some roofs but several fcct of brick wnll the bricks of which and of cbim- 
neys were mostly never found. I t  then li!ted for another stretch, perhaps 
one-eighth of n mile, and passed over one building with n high cii ola beforc 
descending upon the Navy-Yard gate leading to the Marine BnrracRs. I t  tore 
down a high tree nborit three feet in diameter at the left of the gate, throwing 
the tree west of north. The suction upon the double gnte leading to the bar- 
racks was so strong thut an inner gate of the two WILS torn out nnd thrown 
north and west, ih huge hinge before giving way partly turnifig round a large 
stone pillar supporting the masonry of the structure, which is a sort of porter’s 
lodge with rooms in the upper story. A curious result of this, showing power- 
ful suction, wns that the outer of thc two gntes wa.. not injured. In the bar- 
racks the structure was torn nwuy for a length of about fivc hundred feet. The 
wnlls of brick were not destroyed lower than ten or twelve feet from the 
ground, except by leverage of timbers or debris in motion. The roof of the 
barracks and ita timbers were mostly ground into pieces, some fragments, 
however, being ns much ns ten feet square. Most of the brick work seemed 
to have disa penred. The timber nnd roof fragnients remaining wcre scat- 
tered in n galf circle, first northerly, then westerly, then southerly back 
against the bnrrncks. One of tlie Inr est ieces of roof cut this circle, fol- 
lowed part of the way around by smi l e r  f!rngments. Some of the tin roof 
was carried a lon distance northeast, then west, and scattered into fragments 
which were rollefiuto wads. The frngments from the barracks did not seem 
to be scattered in very great quantitiey dong  the northeast course of the tor- 
nado, many of them, however, seemed to have disappeared. After leaving 
the barracks the tornado trnck led over the East River, and there vanished ns 
far as I know nt the present writing. It seems probable from conditions oh- 
served, thnt a funnel might have moved high in air over hew York City.” 

The Signal Service observer at New York City reports, “that hi h south- 
easterly winds revailed during the day of the 9th, shifting to weateryy during 
h e  evening n n i  incrcnsing in force. A t  about 7 p. m. the clouds assumed a 
tornado formation, which, passing over the cit struck South Brooklyn with 
great violence, unroofing houses, completely &molishing’several, and blow- 
ing down fences and trees. It was also the direct cause of an explosion of 
m e  of the largest gas tanks in Brooklyn. This loss is estimated at $200,000, 
I’he tornndo moved from south to northeast; its nth was well-defined, and 
houses were unroofed over its entire course. &e damage will probably 
reach $600,000.’’ 

ground, however, until it reacaed some gasometers of the Citizens Y Gas Co., 

The telegrams issued as warning8 to land stations and to 
the lake and see-ports in advance of this storm are as  follow^ : 

l‘o observers: Norfolk; Norfolk section; Fort Monroe; Baltimore; Break- 
water; Atlantic; Sandy Hook and New York. 

Hoist storm southeast at 10.16 8. m. Severe storm, central near Chicngo, 
noving northenst. Southeast winds, with rain, followed Thursday by westerly 
vinds and much colder, clearing weather. 

WASHIYGTOY, D. C., January 9, 1889. 

GREELY. 
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WASHISOTOX, D. C., Jatruary 9, 1889. 
To observers: Jacksonville; Jacksonville section; Savannah; Savannah sec- 

tion; Charleston; Wilmington; Wilmington section; Morehead City. 
Storm-centre near Chicago, 

moving northeast. Winds veering to westerly with much colder, clearing 
weather. GREELY. 

Hoist cautionary southwest at ten fifteen a. m. 

WASHINOTOX, D. C., January 9, 1889. To observers: Norfolk; Norfolk section; Fort Monroe. 

moving eastwars. Winds veering to westerly with colder, clearin weather. 
2 p. m., chan e to storm southwest. Storm-centre near western Lake Erie, 

Q%EW,Y, 
WASHINOTON, D. c., January 9, 1889. 

”0 observers: New Haven; New London and Newport section. fiarragansett 
Sect!on; Wood’s Holl section; Boston, Boston section; Portiand; Portland 
section. 
Hoist storm southeast at two fifteen p. m, Storm-centre near western Lake 

Erie, moving eastward. Heavy rain warmer and high southeast winds, 
followed Thursday by clearing; much coider and high wcsterly winds. 

GREELY. 
WASIIISOTOX, D. C., Januaty 9, 1889-3.10 p .  m. 

To observers: New I’ork. New Haven; New London; Newport section; 
Narragansett section; \$ood’e Holl; Wood’s Holl section; Boston; Boston 
section; Portland; Portland section; and Secretary Maritime Exchange, 
New York. 
The storm-centre over JJ&e Erie is increasing in intensity and moving 

It is accompanied by violent local, winds which ma posui- nearly due east. 

TO observers: New Orleans; Mobile; Pensacnla; Cedar Keys. 

centre near Chicago, moving northeast. Colder, clearing weather. 

blY continue as it moves eastward. G R B ~ L Y .  
~VABHINOTOX, D. C., JUILWLT~ 9, 1889. 

Change storm to  cautionary northwest, and signal dpwn at sunset. Storm 

GREELY. 
WASUINOTOS, D. C., January 9, 1889-9.02 p .  m. 

To observer: Eastport. 

moving eastward. 
9.06 P. m. Hoist. storm southeast. Severe storm central over Lake Huron, 

Heavy rains with southerly winds shifting to wester1 dur- 

IV and V.-Numbers iv and v nppeared on the north Pacific 
coast on the 10th and l l th ,  respectively, and after developing 
wusiderable energy were’ forced to the southward and west. 
ward by an extended area of’ high pressure, and both disap. 
wared without passing to the eastward of the Rocky Mount. 
&ins. The movement of these areas is shown on chart i. 

VI.-This was the only storm of the month which passed 
froin the Pacific coast eastward to the Saint Lawrence Valley< 
It was probably central near Sau Diego, Gal., 011 the morniug 
of the 13t11, after which i t  moved slowly Over southern Cali. 
fomia, Nevctda, Utah, and western Colorado, where i t  was 
central on the 15th. Aftor the morning of the 15th tlieeasterlj 
movement became accelerated and by morning of the 16th the 
stofm was central in soiitliern Minncsota. I t  increased iu force 
as It passed over Lake Superior, the barometer reaching the 
minimum ou the afternooil of the lfith, at  Prince Arthur’r 
Landing, when the caritre wa8 near that station. The area ol 
Precipitation included the whole countrY.east of the Rockj 
Mountains, the rains being very heavy in the Gulf States 

ing Thursday. GREEEY. 

-- 
Tennessee, and the Ohio Vdley . Westerly gales were severe 
in the Lake region, and the wind attained maximum velocities 
raugiug from forty to fifty miles per hour along the middle 
Atlantic and New England coasts ou the 17tl1, when tho centre 
was passing from the Lake region to the Saint Lawrence Valley. 

VI1.-This storm was first observed as ceutral i n  eastern 
New Mexico on the 19th, but tho reports of the preceding day 
Ihowed that au extended barometric trough covered the central 
Rocky Mountain region aud on. the 17th an area of low press- 
ure appeared on the north Paclfic coast. As this  barometric 
xough moved eastward two distinct centres of disturbance 
mere observed, one over the Gulf, and the other in the central 
Mississippi valley on tho 20th. The disturbance farthest north- 
ward moved over tho  Lake region while that in the Gulf moved 
dong the south Atlantic coast, and the two united in southern 
New England, causing dangerous easterly gales which were fol- 
lowed quickly by winds shifting to westerly during tho 21st. as 
the storm passed northeastward as a singlc disturbance. The 
3trougest gales occurred on th? northern New England coast, 
tho wind roachiug a volocitg of slxty-four miles pet hour at Eaut- 
port, Me., on the 21st. The Pressure coutiuued to decrease 
during the northeasterly movement ttnd gales continued at 
northern Maritime stations on the 22d. 

VIT1.--From the d2d to tho 25th an area of low pressure ex- 
isted over the Rio Brande Valley and west Gulf, but tho re- 
ports were not sufficient to justify the location of the centre of 
disturbance until the morning Of the 2Gt11, when it  was nom, 
and to the west of, Nelv Orleans. Qenoral rains prevailed 
throughout the Southern States and light snows iu tho upper 
lake region and Northwest j a second depression was central 
in the Lake region aud a cold wave in the Missouri Valley. 
This storm moved rapidly towards the Ohio Valley while a 
secondary disturbance developed ou the south Atlantic coast, 
both moving northeastward Over psrallel lines uutil theS 
reached northern New England where they united and the 
pressure reached its minimum. The rains were general1 y 
heavy in the Southern States and Ohio Valley, aud the storms 
were followed quickly by a cold wave which mused snow as 
far south as the Gulf States. The m o w  being light, it quickly 
disappeared, leaving the grourld generally bare to the south 
of the fortieth parallel. After these two storms united the re- 
sultiug disturbance WAS feeble, and i t  was difficult to trttce its 
moverneuts after tho union. 

1X.-This storm appeared north of Manitoba on the 29th 
and moved soutliamtwarcl to W isconsin, causing general snows 
in the Lake region, Minnesota, and Dakota, on the 29th and 
30th. After reacliing the Lake region tho  baroineter continued 
to fall a t  the ceutre and the direction clianged to the eastward, 
the storm centre passing over Lake Huron, after which it 
passed to the Saint Lawrence Valley where it was ceutral at 
the close of the mouth. 

which passed southeastward over Newfoundland duriug the 
18th and 19th. But one storm is traced over the ocean south 
of the forty-fifth parallel, although three depressions advanced 
dong the immediate coast of the United States. Over the 
eastern part of the ocean geuorally fair weather prevailed, 
except from the 7th to  lGth, Inclusive, when low and fluctua 
ting prossure and gales of varying force were reported. Over 
mid-ocean unsettled weather prevailed during the first two 
decades, while during the last ten daysof the month the press- 
ure continued gerieriilly high, and no storms of marked vio- 
lence were noted. To the westward of the fiftieth meridian 
stormy weather prevailed from tho 1st to 3d, 6th to 13th, 18th 
22d, arid 28th to 30th. 

I n  January, 1888, nine depressions were traced, of which six 
advanced eastward from the American continent north of the 
lortieth parnllel ; one developed over mid-ocean between the 


